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Abstract

Self mutilation of lips and tongue is considered a common type
of Self-Injurious Behavior (SIB). Treatment of SIB in the form
of Lip-Biting in developmentally disabled individuals has been
the focus of several related reports using different oral appliances
preventing or inhibiting the SIB. In this paper we report a case
of SIB in the form of Lip-Biting on an infant with Chiari
Type 11 Malformation which was treated with a Lip-bumper.
The Lip-bumper demonstrated to be a viable option in treating
transient and acute episodes of SIB involving the lower lip and
buccal mucosa.(Pediatr Dent 21:209-212, 1999)

to one’s own body without suicidal intent.! The three

most common types of SIB are head banging against ob-
jects; self biting of hands, arms, lips and tongue; and head
hitting with a fist or palm.2 The prevalence of SIB in the gen-
eral population is not well established, but is estimated to be
about 750 in 100,000.2 SIB in the form of lip biting is a con-
dition which appears sometimes in normal children following

Self—injurious behavior (SIB) is defined as deliberate harm

Fig 1. Magnetic resonance image demonstrates Chiari type 11
Malformation. Structures bellow the arrows are hindbrain hernias
located in the posterior cranial fossa through the foramen magnum.
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a block injection with local anesthetics.* Lip biting has been
associated with genetic syndromes such as Lesch-Nyhan®>8 and
congenital sensory neuropathy. °® Lip biting has also been re-
ported in patients with mental retardation,'® cerebral palsy,
seizure disorders,'? infectious disease such as encephalitis,*®
autism*, and among patients in a comatose state’*—which
Gayton has referred to as neuropathologic chewing.'®
Neurodevelopmental impairment has been associated as a pre-
disposing factor for the development of SIB.2

The Chiari malformation (CM) described also as the
Arnold-Chiari malformation, isa spectrum of hindbrain her-
nias from structures located in the posterior cranial fossa
through the foramen magnum.® The CM has been categorized
into four types according to the abnormal position of the cer-
ebellum in relation to the foramen magnum.® Chiari type |
describes caudally displaced cerebellar tonsils with minor de-
grees of elongation of the fourth ventricle and medulla
oblongata. The Chiari type 11 malformation is described as the
caudal descent of the cerebellar vermis with caudal displace-
ment of the fourth ventricle and lower brain stem. (Fig 1)
Patients with Chiari type 11 malformations present almost uni-
versally at birth with a myelomeningocele.” The Chiari type
111 lesions are extreme displacement of the cerebellum and brain
stem into a high cervical pouch. These patients generally have
a guarded outlook with regard to their eventual level of func-
tioning. Chiari type IV describes severe cerebellar hypoplasia
or aplasia. All type of CM may be associated with syringomy-
elia (Fig 2), a condition of cystic cavities of cerebro spinal fluid
within the spinal cord parenchyma, and/or syringobulbia (Fig
2), a cystic cavity which extends into or arises within the
brainstem and may cause cranial nerve dysfunction.®

The CM is a common cause of progressive neurological
deficit in myelodysplastic children.'® Between 20% and 33%
of Chiari type 11 patients become symptomatic from hindbrain
herniation.® Of the symptomatic children, nearly one third do
not survive beyond infancy, making the symptomatic CM the
leading cause of death in treated myelodysplastics in the first
two years of life. 22 There are two types of clinical presenta-
tions, which are age dependent reflecting different
pathophysiologies.'® Symptomatic neonates present with symp-
toms referable to lower cranial brain and brain stem dysfunction
in a dramatic fashion with swallowing and feeding difficulties,
apnea, stridor, aspiration arm weakness, and opisthotonos as
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Fig 2. Magnetic resonance image
A=Syringobulbia, and B=Syringomyelia.

Fig 3. Extensive trauma on lower lip as a result of
uncontrolled lip biting.

Fig 4. Lip-bumper fabricated with .036 labial arch and acrylic.
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the most common symptoms. The presentation of symptoms
in older children are slower, less life threatening, and may
present as upper extremity weakness and spacity.

Hydrocephalus develops in about 90% of affected children
with CM.# When signs and symptoms of overt hydrocephalus
are observed, a ventriculo-peritoneal shunt is required. Over
one half of children with shunts will require at least one revi-
sion within the first six years of life and 20% will require
multiple revisions. 22 Most of the patients with hydrocephalus
can be expected to have normal or borderline normal intelli-
gence particularly if they are maintained with normal
intracranial pressure and intracranial infection is avoided.*
Respiratory difficulties are common and lethal manifestations
of Chiari type Il infants, occurring in up to 76% of patients.®
Feeding and swallowing difficulties are the next most common
presenting symptoms and are found in 59% to 71% of the
patients.?

Magnetic resonance imaging (MR) is the preferred method
to evaluate patients with suspected CM as this imaging pro-
vides good detail of hindbrain herniation. ¥’ (Fig 1 and 2). Early
recognition of the CM s essential in the successful manage-
ment of this condition. Following diagnosis, once symptoms
are confirmed, treatment typically consists of shunt revision.
If symptoms are persistent, surgical decompression of the CM
is performed.® Preoperative neurologic impairment, such as
central hypoventilation and bilateral vocal cord paralysis, is
commonly associated with poor surgical outcome. 22 Older chil-
dren, adolescents, and young adults respond consistently to
surgical decompression of the CM, infants frequently have
persistent postoperative symptoms.?

Treatment of SIB in the form of lip biting in developmen-
tally disabled individuals has been focused in an array of
different oral appliances preventing or inhibiting the SIB.3
Appliances range from intraoral removable like a soft
mouthguard?*? to fixed lip bumpers soldered onto orthodontic
bands.*?* Other appliancess include combination of intraoral
and extraoral appliances.! If these methods are unsuccesful, ex-
tractions of the offending teeth and orthognathic surgery to
create an open bite have been described.? In this paper we re-
port a case of SIB in the form of lip biting as a postoperative
symptom following decompressive surgery on an infant with
Chiari type 1l malformation with Syringobulbia and Syringo-
myelia (Fig 1 and 2).

Case Report

A thirty three month nonambulatory infant male was seen as
an emergency with the chief complain of lip biting. His medi-
cal history revealed a diagnosis of spina bifida with
myelomeningocele approximately at L4 level and hydroceph-
alus at birth. The myelomeningocele was closed and a
ventriculoperitoneal shunt (VP) was placed at five days
postnataly. The VP shunt was revised six months afterward.
Surgical decompression of the Chiari type 11 malformation was
performed at 11, 16, 21, and 28 month of age as well as syringo
subarchnoid shunt at 21 and 28 months. At 16 months a tra-
cheostomy was performed soon after paralysis of the left vocal
cord was diagnosed. The patient required oxygen during sleep
and naps as well as 24 hours nursing supervision. A gastric tube
was implanted at 17 months, as a result of feeding difficulties.
From the history it was noted that following the last suboc-
cipital craniotomy and cervical laminectomy for decompression
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Fig 5. Habit discontinued and the lesion healed.

L

Fig 6. Habit discontinued and the lesion healed.

of Chiari type Il malformation and syringo subarchnoid shunt,
the patient woke up quadriplegic and unable to communicate.
At this time he began to bite his lower lip. Damage to the
trigeminal nerve was diagnosed and accounted for the insensi-
tivity to pain. In the following months, he regained limited
movement of his hands and was able to articulate words.
Intraoral examination was performed with antibiotic pro-
phylaxis with Amoxicillin, following the recommendations by
the American Heart Association, and latex allergy precautions.
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The exam revealed a primary dentition with unerupted second
primary molars. The lower lip displayed extensive trauma as
the result of uncontrolled lip biting. The lip lesion extended
equally from the midline laterally toward the right and left
commissures. The lip trauma encompassed a large portion of
the labial mucosa and extended to a point just short of the ver-
milion border (Fig 3). The lesion was firm, and appeared recent
with no sign of infection. Minor hemorrhage was present.

Bands were fitted in the lower mandibulary first primary
molars and an impression was taken with alginate. The patient
was not sedated and assisted ventilation was required. A lip
bumper appliance was fabricated using an .036 labial arch wire
and an acrylic shield (Fig 4). The bands were later cemented
and the appliance fitted. The mother was instructed on how
to place and remove the appliance. The patient wore the ap-
pliance only while awake and under visual supervision. In three
months the lip biting habit was discontinued, the lesion healed,
and the appliance was removed. (Fig 5 and 6).

Discussion

A lip bumper has been reported as a viable option in treating
transient and acute episodes of SIB involving the lower lip and
buccal mucosa.®#124 This appliance, when used as a semi-fixed
appliance, allows for proper oral hygiene with minimum risk
of breakage or swallowing. Additionally, since lip biting may
be a cyclic problem, the semi-fixed appliance enables the den-
tist to reinsert it as needed.?

The prognosis following decompression of symptomatic
CM infants has been correlated to the severity of preoperative
neurological impairment.2t Clinical manifestation of multiple
deficits of the sixth, seventh, ninth, tenth, eleventh and twelve
cranial nerves have been reported on CM patients,? and in the
fifth cranial nerve in patients with syringomyelia.’® In this re-
port, the patient had an outcome from surgery with sensory
loss from the fifth cranial nerve, which was regained, as well as
the preoperative neurological status during the following three
months. It is believed that SIB has been reported as a response
of an individual to unusually high level of distress.?” In this
case, the patient lost his ability to communicate with the ex-
ternal environment which, in conjuction with the sensory loss
of his lower lip, is believed to have triggered the SIB. The lip
bumper probably was not responsible for eliminating the ab-
errant behavior, but provided temporary protection for the lip,
thus allowing healing to occur. As community placement of
handicapped individuals continues to increase, health care pro-
viders will be consulted more often to treat and monitor
patients who engage in SIB.?

The authors thank Dr. Edward A. Sweeney for his advice. Reprint
request should be send to: Dr. Nurko, Department of Pediatric
Dentistry, University of Texas Health Science Center at San Antonio.
7703 Floyd Curl Dr. San Antonio, TX 78284-7888.

References:

1. Chen L, Liu F: Succesful treatment of self-inflicted oral mu-
tilation using an acrylic splint retained by a head gear. Pediatr
Dent 18:408-10,1996.

2. Hyman SL, Fisher W, Mercugliano M, Cataldo MF: Chil-
dren with self-injurious behavior.Pediatrics 85:43741,1990.

American Academy of Pediatric Dentistry 211



10.

11.

12.

13.

14.

15.

16.

212

. Saemundsson SR, Roberts MW: Oral self-injurious behav-

ior in the developmentally disabled: Review and a case. ASDC
J Dent Child 64:205-09,1997.

. Turley PK, Henson JL: Self-Injurious Lip-Biting: Etiology

and Management. J Pedod 7:209-20,1983.

. Nyhan WL: Behavior in Lesch-Nyhan syndrome. J Autism

Child Schizo 6:235-52, 1976.

. Cudzinowski L, Perrault JG: The Lesch-Nyhan Syndrome:

report of a case. J Dent Child 46:143-4, 1979.

. Dicks JL: Lesch-Nyhan Syndrome: a treatment planning di-

lemma. Pediatr Dent 4:127-30,1982.

. LaBanc J, Epcker BN: Lesch-Nyhan Syndrome: Surgical

treatment in a case wsith lip chewing. J Maxillofaci Surg 9:64-
7,1981.

. Rasmussen P: The congenital insensitivity-to-pain syndrome

(analgesia congenita): report of a case. Int J Paediatr Dent
6:117-22, 1996.

Dura JR, Torsell AE, Heinzerling RA, Mulick JA: Special
oral concerns in people with severe and profound mental re-
tardation. Spec Care Dent 6:265-7, 1988.

Sonnenberg EM: Treatment of self-induced trauma in a pa-
tient with cerebral palsy. Spec Care Dent 10:89-90, 1990.
Geyde A: Extreme self-injury attributed to frontal lobe sei
zures. Am J Ment Retardation 1:20-6, 1989.

Finger ST, Duperon DF: The management of self inflicted
oral trauma secondary to encephalitis: a clinical report. ASDC
J Dent Child 58(1):60-63, 1991.

Ngan P, Nelson L: Neuropathologic chewing in comatose
children: Pediatr Dent 7:302-6, 1985.

Guyton AC: Textbook of Medical Physiology, 3rd ed. Phila-
delphia; WB Saunders Co, 1966 p 879.

Rauzzino M, Oakes JW: Chiari Il malformation and syrin-
gomyelia. Neurosurg Clin N Amer. 6(2): 293-309,1995.

American Academy of Pediatric Dentistry

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

Caviness VS: The Chiari Malformations of the posterior fossa
and their relation to hydrocephalus. Develop Med Child
Neurol 18:103-116, 1976.

Morgan D, Williams, B: Syringobulbia, a surgical apraisal.
J Neurol Neurosur Psych. 55:1132-41, 1992,

Park TS, Hoffman HJ, Hendrick EB, Humphreys RP: Ex-
perience with surgical decompression of the Arnold-Chiari
malformation in young infants with myelomeningocele.
Neurosur 13:147-52,1983.

McLone DG: Continuing concepts in the management of
spina bifida. Pediatr Neurosci 18:254-256, 1992

Dias MS, McLone DG: Hydrocephalus in the child with
Dysraphism. Neurosur Clin N Amer. 4:715-26,1993.
Pollack IF, Dachling P, Kocoshis S, Putnam P: Neurogenic
Dysphagia resulting from Chiari Malformations. Neurosur
30:709-19,1992.

Bell WO, Charney EB, Bruce DA, Sutton LN, Luis Schut:
Symptomatic Arnold-Chiari malformation: review of expe-
rience with 22 cases. J Neurosurg 66:812-16,1987.

Jasmin JR: Semi-fixed appliance to treat injurious lip habit:
report of case. ASDC J Dent Child 52:188-90,1985.
Macpherson DW, Wolford LM, Kortebein MJ:
Orthognathic surgery for the treatment of chronic self-mu-
tilation of the lips. Int J Oral Maxillofac Surg 21:133-
36,1992.

Sieben RL, Ben Hamida M, Shulman K: Multiple cranial
nerve deficits associated with the Arnold-Chiari malforma-
tion. Neurology 21:673-81, 1971.

Favazza AR: Why patients mutilate themselves. Hosp Com-
munity Psychiatry 40:137-215,1989.

Pediatric Dentistry — 21:3, 1999



